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m^m^zmm-^i.o\<zLtzz.tmmtth. 

m. L Buiei^ai^j^tcpM-ri) i o ^z uz^ t t 

thfzi^miiim^f:ts2a±.mi}^h^j:h. m^m 

wstMMbmmthtzi^(r>m^^ti. mtmni 
^m^j:mmimm^x'^^^fi^ xo^itzziii 

imsms] rmtamK mwt&mixmim 
^mmifzmco{mizmi-f(^tix\^^ztmmtt 

\^xum^cr)mnm.'^MtMmt<Dmzj: 
iztmmtt^. mi^mi-'ecD\^-mi)Hz%im<o 

im^m 1 0 ] mimm^zmmmmit-^m 
t^t^mmiiMmmm-h^j:hij<7)X'S>i. 
i-9c^\^-ftiMztm<r>wmi. 
[m^m 1 ] mti^nwrnrnK mtmmmt 

'^\,zX'>xm^^tiX\-^i,ii\ XJii^TKttJKU^-. 

< imtmMimmmt^mt^zji'oxmfS.^tix 

[ msm 1 2 ] m^mmit'^mi}'^ 2 ■. 1 m^±mmx' 
h h . mm. 1 - 1 1 cov ^'fixMz%m<nwm.)k. 
{ mm 13] 2:1 m^±MMm^'mmm 



{ mm 1 4 ] mmmmh±mif'<^y y^r^v. 
hwii\.h'}ftii<\L^>~%xhh. mm\ ^imm. 

mm 15] 7 :?'f Yif^^X^ VX:h 
i«^14iElfficOSSSW 

x'hh. mmi 5im<r>m.)k. 
mm 1 7 ] wm.m.mzwMt^m^ixx\-^h. 
mm 1 1 6 yftii)^ztm<mk}^. 
c mm 1 8 ] wMtiK wm^cr)mm(nmmm 
/xwmmi<zmmi\m Ltzmmm^mmh ^ t 
^zi.y)mtmmz-^^^ixh. mmntmm^ 

[fi^ 1 9 ] mwmt^^^mmwz. 
^zmmmttzm(mmiti^%ttih, a^jsi-is 

<r)\.yffii}Hztm(r>m(.ik. 

mm2 0 ] wMijK mnmimtK]&Lxm 

ii^jsi-i 9<^\^'ftiMz%mmm. 
mm2 1 ] m^mm^zi. ■oxmi,-^mts:m.ti^ 
mmx'h h . mm 2 0 im<r>m.i^, 

[000 1] 

!i^!i«^^ai • m%-thfzMm:(^mimzmfh, m 
L<ti, ^mm<^m. ■ mmuixm;, 
•mMf^mmmmmm). ttzm^Wi^^mm^j:^ 
L^tzma^fizmth, 

[0002] 

-mmz\t. mmi®.xLmm>Hzm 
x-thtz^<^wrA^xu. mfmi:mm>m'^-^z\^ 

<r>umti^ii^hw.mu. w:m^<r>m^m:,miX'^ 
•th^mm^^m^'rfWj:>i<7^9 a-?hy^y^ -mm. 
mmx-^mtmmu. mmmmmthmmmm 
ixmmmmmmtifzibm^w&m. mm^(7) 

itirziibcom^, mm'^mmm.u. mmt'X'^ 
mm^itith^m. mmcommm. mm^titzdm 
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[0003] mm<owmx'ii. iZ^-fthztn^com 
mi:momm^m.imtitm(^-t. mi 

[0 0 04] tfz. mnmmLKMi:mhmm. 

mh. immzX'yxmmmix\^hm^i>h 
mmt^mmmmzX'^x'ijhtihm^xu. ^a; 
mmmi,zmmmif^m^i>m, mma. urn 
f&xmmhmmizm^ix. i^tcffiiXL'5r*^^> 

mtammhim^xu^cotm^^ti^iiK 
immfiimt ^m^xumuz^mm h m 

^m^zmw^WiL. ^(^^Mx-m^^fih. (h. g. cu 

rine.etal.. Clinical Chemistry, 24(8), 1335-1342(1 
978). B. Walter, Analytical Chemistry, 55(4). 498A 

(1983), mm± ^^^^^•#J i984(7). 534. mm: 

r^A-tir^j 1986(6). 387, ^ff^C^ffi^mSK ( B* 

mit^^m-.mAW.. a#(i99i)) , mm>-2\3& 
86 mm^^t^) mm, ) 

[0 0 0 5] ttz. mui^wmhnwmmmz 
wmi<r>^m^L. ^(7)b^j:^\.zwmxm^ 

I. ^(o^^-^^izuM^ imm^) ^:mhfzm 
mmi. ^ i^^z^<7)9ti>zmmu immmmm 
^) tmmtmmmhtztkm^rmifz. mm 

mmmmfmxmz,mitz^k. wm<D^m 
ij^mmmmm^^xm'Wi^mx'um^wm^^, 
m^<^um3 mmmm) imhrz^mm-mmt^ 
jcLT j§ii-fbks^4^L. $ ^iz^ Ltzmmitm 
mmm^zx^xwmix2mscr)WM^ {^mmmi^ 
mm^} tm^t%mmhfzmtiimzn\^x^ 

^mi. ^(^mitmzM&mm^ i>(7)x\ 
ti.mMcoAm^tmm^ 1i**«< ^j: o . mz x o 

mm-M^-tlZtti^X'^^, (M. p. Allen, etal.. 
Clinical Chemistry, 36(9), 1591-1597(1990), D. Nob 
le. Analytical Chemistry. 65(23), 1037A(1993)# 

m, ) 

[0006] zcoxo^j:mmimm. ^it^m. 
hmit^mbLxii. mumwm^itifz^m 



immm^. m^. mm^. m^. mnm 

m (mmmn) t:-ttsumm-^ifzmwm 

m ( mmmi^^:tts ) x-mmt ht.hht- t^^iwm 
^m^^nx\^tzmmmmdmm^h^wm 

^<Z)icMfh, (R. F. Zuk, et al., Clinical Chemis 
try, 31(7), 1144-1150(1985)#B3, ) 
[0007] ^J^J^n-7VmO^<7)mm\tL 

X. ^yfyyy ^ )V9-m)^±.<n-mzwmx^^: 

d:\'^x'mmmmi. ^(^izum^ mmimm 
m tmrnrntumm^mifzwrnti^mf^^ti 

I., mm^x^izmmmij^mtit. m. imnm 

(^ttwrmmmti^izmi. mm^imuiMM 

mzi5\>^Xf^2imi:^y\'^ y^mt:^t^, u» 

m tm^mhmtumzh^^^xmmtii,, m 
mmm^it^tix\^?,^^Ty-:^:^ {mmm'j:^ 

imWMt^ZttiK'^6. (I. W. Davidson, Anal 
ytical Proceedings, 29 , 459(1992)#BS. ) 

[00 08] ±Mlfzm^<r>Wlk)^i,zjsK^x. 

^m-^^mt(ORiBi,zxy)^&t^^mm±. 

mmmi^i:^ti>mBmm.izm^^ 

fz. ^mizW'yxmmi)'^mi^m^mix'¥^^ 
cr>mmm< ^j:'ommu<r>mmi}im< ^-s t ^^-^tzmm 

[0009] ai^c^ss, lEm^ , m^s-iKT^-frsc: 
tL^coT^m-^^^m^ii. mmmmmixm^^ 
wmimmizi5\^xmmx'$>^tiK Mm<7)mmiz^-^>h 
^i'-mm^tx'hh. 

[0010] ztLizni. mimz:^/^-im-\txMM 
mtamKum (!^ra¥2-3 88 6 1 ) , ©iRtto 

mLmzw,m^i^~^z^n^'±xmm-fhwmi>t(T)WL 

Ayy- mmm) ^'kmLxm.^%ts:>z^:wmh 
irm (!^^¥7- 1 8 117 4), mBUf^mim 
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[00 1 n L*>L. ummzij^^-trmftio. im 
mmm^^t'tfi±^ti>KmrMm-tht. mum 

ijmiimmTim^ixh it^^o xj^m o , ^m^ 
mmti>tmimmmitcom%x'm^xu^j:\>^t v ^ d 
XM^h^^j:t\ ^ti^'tiiz^mm^h'o . ^mzms, 
covK mmkitM.\^tii^tix \^^x\'^t/m^x'hh . 
[00 12] tti, m=Fixmf^'s (^f -fx-^-) t 
mn^mmmm^j:i:izj:-oxm^t/mcK}^^ 

x'-m/m^ttt b ^(r)mss.mm^^^mMmm 

2.. mz. ^ytmrn^^ttzli-^ ^y^-^i 

ti. ^^itim^t-mmmizn^ommmti 

ztizxr>x. mnmMX'h^^^yi:^mtiij 

[ 0 0 1 3 3 J; 0 ^WMM^mz^tax'^ hmT\ii 

xu. ^^tt^od^y^-tftm^^^^it^^ctt 

wsLT^Mth^ti.zk'iX . m=Hsmmtfz\m^ 
'f-m\i^'^mi<^m±^\i.i)^'o . n^\,z. m.'^Mzwf 
m^ti^mt i>xo ^z%%mm<^)m\,zmi^mimttz 
\iWSL=i-mm^x\^htiK ^'}'?-^<n:wmmt 

[00 14] 

[mm^ix 0 t-tmm] mmm 
ij • mmmmi. iesi^i^s • m^'^imizi. 
mmzjssimihmmwisi)^im^ti>:ibmmb 

[00 15] 

tiv^T, ^mmmtmbt/imixML'thm 
mm^tmrnxhrnmrnz. m^mmt-^m 
m^ixnK zt^zx'o. ^mmcomi ■ mmmm 



[0016] i-^j:h-h. :^mii. m'^mmm 
nt^mb i}imBixm.i-mtii^m^j:mnm^ 

^m^^t^m^^ 1 a±.mi . ^-^< b hmm 
mmzm^mmt-^^^ttthm^izmt^, 
100 17] tti. *^HBti. mmmmb tx^iktm 

^>=&i.Mi^gBSr 1 mim. ^^^< b hmmmizm 
^wmt-^m^is^tmiimimzmti , 
[ 0 0 1 8 ] ^ ^mii. mtmmi}^. $ (>m 
mimtitzi^mmit^. mfAmtrnmi 

WLbthmtmmizmi, 
[ 0 0 1 9 ] s;^. ^m^b IX. mmm 
^j:mmtii^^tzibff)mtiimi^^i-mfm^ m 
±mt. 'j'-^j:<bmmmiiimmizmmmit-^^:^ 
^i-immmo^izm-th, 

[0 0 20] tfz. *^Bfl{i. mBUM.m\ $ ^l,zm 

i?mmm-^fzif)mmmi:^u mmii^mm 
WLmm^m^xmLimMmmmmmmixo izi 
tzz b mmb-tmi9imi}irizm-th , 
[ 0 0 2 1 ] i-^c, ^ma. Bufe^aim^*^ m\m 

^j:hmm.mmzmi, trz. *^bj{s. m^mm 

■fy^^ (^tzmm^comM^'^nbrnmb tfiKm-thtz^^ 
(r>Kim^^L. mtm\mm^j:^mmtiKjmx'^ 

^^tihiio^zLtziLbim.bthmtmm'.zmt 

I.. 

^ Lxmmm3^mmLtz^k<^wzm htix \ ^ h 

^bi:m.b'fmuwmi\.zmth. ttz. 

\t. mm]is^^^£^m. mim^mzax^xw^^ 

mmmn bUMb comiz x 0 ^-ri. ;ibm 

mbtmimmmzmi-h. 

[0023] :^^mi>zxm. s^mmt-^m^mi^ 

izmhz bizx^. ^mmmbUMb ffymizx^ 

x^-t^ ^mbmm^mit-^b mm-ti b 

^thti. ^(7)^^. wmm'^w.mmm\,zxhmM% 

\&ifm\^ti. mm^t--^nB.<7)m^^mmw.z^£ 

[0024] ^^mwmykt. mv^^(r>m^mm^: 

X. t'V)i't'ymmmzm\'^^ti6. z(7)XdKcmi¥ 
'p<7)mmmzt5\^xi±. MMb(7)mx'^is.th^ 
mi}m\mmmixmi. ^ait^<, :^m(o 

[oo25]UMbixii. mnmnbrnioh 
Kmt:mzi-h<7)X'$>timizm^^ti^j:x^tii. m i 
< u^mmimbKm ixm^tm^^imin 
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[00 26] 

immmmm] mz. ^mmmmmm 
m^zmmi. ^^mmma. um^mmm^ 

iztizx<o mmmmnmMthtzibmm 
mo^x'h-iX. mmiii^m^j:'mmtii't^rzib<7) 

[0027] mmt. mmnmti^^x. mmm 

m^^mx'h*). ^mmmm^^m^^^K - 
mmizit. MiRm'^^rRu. m%ts:}£X'^mm<r> 
mi-^mti:m^^d!,'fhfz^m\mc^m-\.z. wm 
rn^^x Lmm>Hzmxthtzib<7Mm>(^-^t£\^ 
immmzmihtimfmxw>. mfm^mm. 
Hzi^-\,zm. ■ m.^^htiih<r>immm. wm^ 
\,z^ttihmnm'^hKmhWMittjwm^. 

\^K)BX'm.-th fe^^sr ^o-7hi/57^-t mm 
rnx'^mtrnwu. ummmmmmmmL 
xm<mmwm'fhtiihffmsmiU. w^^<r>^ 
"^"^^m-h^mmmm^mx^YyyrL. x\m^ 

wm. sr wiM. Lw&mitf h fz^m.'m^.zn l 
m.xntmmmm>(mm.\x^mzwmhti^^ 

'mm^'&i.x\^h. 

[00 28] :.ti^mLU<r>mm:m^mt. 
mzmm.Lx\-^x^,is.<. mLxmrntf^m.^tm, 

%imwm;km.iMx.x \^x t i v\ 
[0029] i^mi<mmymt \^\Mm.t ttti, 
mv,mw^mt\.x. mx'^mm'm-mcth^ 

TLtzwmnimvfhivh, mm)5wmh\.x\%. is 

fAmk%x\.mi.mzmx'fhfz^<rwm.xm. 
m^^^mzn-'\,z:m • mm^htzi^cDrnm. u 
fwz^ttihmnmmntm-ti'MMt:ttsm: 

mcom^j:t'izm^tiim^^imiti^j:t'(Dm 
mm^^w±izmM^'±htz»b<^m^mmmi'r^z 



h fcimsrEisrrs tzif^<mm wmtmm. 
mm-^xm.Lmtm.mmmthi.oi.zLtzm 

mi\mthmmA\.z^-f. 
[ 0 0 3 0 ] %^mt L\^mmt Lx\i. mtki 
mm.\mt Lxmm\^-^m:^ni:im-thtzim 
^mmmmhmL^^nxi.mttzwmyxmw^ 
fih. mw^\&m.my<^mit tx\i. mm^^x 
LmLmzmxthtz^cnmmxmi. UMmi:m^ 
mzi^^z^ • m.^^htz^m>mm. wm^i^z 

m&Rmx'^mh^mmmm'^'ffWj:}i(^y p-? h 
/7 7 -mm^^mx-mth mmn. mmim 
mm LxKmwn ^wmth tzibmm 
mmm^, mm(r)m'^^m-h^mmimmx' 

m. Mwwzwm'^mmmmuLmimitth 
mmm ^m^i.i.zWL^'fh z t m-^ t , mizm 
L<(i. mtimmmcriiiijHz. ^i^mmmcti 
fzi^cr,m.mmt:'t^. mmcr>^miz)^m^tifzm 

"^mmzum^^m immmmmizwmx't i i 
o^zLtzi^comwhixh, tfz. z(7)^^. wmmm 
mm^K mm^mmMmtiitifzibmiiiMi^ts 
2a±mp^^£i±mLfzmmm^:^t^hcr,x'$> 

uzmu^mirmtmmm 5 tc^-r. 
[003 1 ] ^mizi5\yxit. mm'pcomicimm 
tmt t^mtitzi6com^^:mumni^bmi>z 
mf. wMmmm^j:wsmiiRmT±^^tifz 
ft, m.miiimzmx^tmiii^ti^xoi,zLtii><7)X' 

X m%m.m^im)& t fzmcr>m. i^istt htih com t 
u\ mmzii. mmmisi><r>mm^>(>imuzm 
fAti^mm s:ii-5Tt£ij[ IX '^mmcommizii^mi. 
$ i^izmmamrMi^ uzmzwmrmmmm 

mmixwMmmm-oxmmixmmmzm 
b . $ hizmmmm^:mBi i tzmzwrnt^mmiz 

[0 0 3 2] tfz. *^Bjicfcv^T(4, fne^aia53!)>'isi 
mi>zmA'^mmm'^tmtmmti>tzibm 
mmhmhixoizL. mmtii^m^j:^Mi)^. mi 
miiimzi3\^xmm^comn^mnt^b<omiz 

[0033] ^m<r>mtiimi. mnrntntmb 
(omizx 'yx^irzmmmmm^j:mnm^. 
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t mm'ki.Ltzm!,^^:^^^ i (r)X'h •:> -c t 

ir^nx i^^r< T t J: < . l?f4$r?S!lllf 5 fISl^/X(i 

v\ ttz. mnmi'^m%b<^Km^zi.->x^js.L 
rzmmm\mm:mmmmim\i-fm^x'h 

[0034] ifW^mMxM. il^CcO J; d =5:g«@igP 

wmc^mmtam-mm:^ \:.xm.-^m^^ l 

®«^tg^ftW{i, 0<Jx(f. H.Van Olphen^cO^S TAn 
Introduction to Clay Colloid Chemistry, Second Ed 
itionj (Krieger Publishment, Malabar) COI 1$ 
nteraction of Clays and Organic Compoundsj 'Srfc'tZ 

m^^tix\^h, tfz. wkmi-mi mm^m ^ 

)£^z\t. ^W:>Wmm:\'C^ifi^i^^fiX\^h. 

[0036] m^mA^-^Mzmimhm:^W£^ 

mm^mtizx ofes. m^mmcr>^^ 
mzmtii-^m^j:mm^^thmmmwmcoit-^m 
mmtmmzmmm^j:^T^j^-i^- mirm 

[0037] M,m. mmximmm. yi^mut^^ 
mmx'h izb i}^§'\>^cox\ mm(omtii^t&^j:mm^7i<. 
m^Thmm • mm^ti^w uzn^-^x. m, 
■sim^j:W!iti^m'&x'hi> t # immmmf<z i < 

mhWMxh h^t mt I < . mmz^<ox o ^sc 

•r, mm. mxiiKmmm'\-mmzxhi><7)X' 

$)'oxhx<. ^com^. m^^^MMii^mmizx-o 
xmn. • miii^timti!,^mm^±m-^{,(^x-h 

mmizy[^mmmmm^j:mMt:m'ttUM'S:m\'^ 

[0038] liiTtz, ^^mzmm^mmm^^m't 
^mi>z-y^^xMmizmmti> mmi^tix 



1, 5->''-><f-yU-2-7x::.;l'-3H-t7V-;P- 
3-:^yizim^ti^^r^-b. *^^f*c (N-x 
^yl'-N- ( 3-x;l/;^7'ntVU) - 3. 5--/;<f-;P 

mo. 3' , 5. 5' -Th7P<f-;W'<.>'i^Vy^ 

6-i^':?'nn-4- [ ( 4 -h b'Ddrv-7x:^;P) S 
y]-2, 5-x:7P^df-ifi;xy-l-jj-y^i:(7)fe 
S<7)n^3# (it^$ill.C:i:Ci:ot^-ri>) . 4 

^ tV)i^'ry-'> Ala ( 'y 7- IJ y /tc J; t rV^fe 
fgSr^fig-ri.) . 2. 3-i/>f-;l'-2. 3-t'X(h 

v/uv ymu^j:t'<Dmmm^. 2 - ( 5-7^0^-2 - 

fji^'/PTV) -5- [N-TPtVP-N- {3-X)V 

[0039] iCl-C'. *^^f4ci:<i, 5Si!<bd<3^c?)J^ 

i?T. i-:^— tf^fflt', 4-757-1, 2- 
i;tHo-l. 5-'Jj<^)l-2-7aL-)l-3H-t' 
yY-}l^-3-^y (OT, 4-AAi:ffl&-r. ) ^3- 

> 2 -KyYi- TV y y b b' 9 yy ^ ^ UT 
y^fes&4^-r s 7 X y~i\^cr,it-^mx'h o , 
fl:*WJ;Ji>''^oo7xy-;i^, hdfi/7xy 
1.2. 3-hUt Ho^j^'^.y-b'y. i^^pCf-;!^ 
N-xf-;l/-N-;^;l^;^rnlf;M^r-i^ 
i/'y. N-x^;l'-N-;^;P*7*ne;Pr-lly, N- 
xf-;U-N- ( 3-x;^;^7•ot•;^) -3, 
dpi^T-Uy, N-x^yi—N- (3-;:^;P*rcjK' 

-3, 5-'Jj<i-)]^7-Vy. N-x^;l/-N-;?. 
;U;Jv7'of;M^h;l'-f i^'y. N-xf-;|/-N- (2- 
h Hn=5ri/-3-;?./l/Ah7*otVl/) ^^'T-vi/'y. N 
-xf-;i/-N- ( 2-t Fndfv-3-;^;l^-^rpf 
)U)7-Uy. N-X^;l/-N- (2-hh'Pdf>'-3 
-;^;P;^7'Pb'yl') -3, S-i^';^ h^Sfv-Txtiy, n 
- (2-t Ka^v'-3-;^;l'4-^7'PtVW) -3, 5- 
x^h=^fxT-';y. N-X^;U-N- (2-tHP^ 
V— 3-X;P7^7'PbVl') -3. S-'J^^i-ll-T-U 
y, N-xf-;U-N- (2-bh'pdfi^-3-X;l^;i;r 
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[0040} tti^fUh h i; 'yy. KyJi^ymt ix 

a. tf^^hh'J'Jy. i/7~'y'Jy. 3.3' -i>r% 
jKy^JVy. 3, 3' . 5, 5' — rh7;'<^/Ky 
i/Vy . N - ( 3 -j^/i-^-^rDtryw) - 3 . 3 ' . 5 , 

[004 1] tyin^3f!|sfc{ii?'fi:$nTfeSt^oii 
fit 1. isfeiofe^itfiBft t'$> I. . o 3 n/c 

fe^i:Lt«i. 2. 6-i/^'OD-4- [ (4-tHP 
dfi^7x:iyP) >f 5y] -2. 5->'^n'v4f-9->?xy 

2. 6->''^on-4- [ (3-:J'aD- 
4-t HD^i'7x-;l') ^ Sy] -2. S-v-^^OA. 

c^i^i/'xy-i-Try. 7- (xx^/i^rsy) -3- 
>fsy- 8-^^/1'- 3 H-7xy=^f-9-yyJk. 3- 

(>;x^;l.T5y) -7-rS/-5-7x:::/^7x-^ 

3, 7-t'X (>''^^;Ur5y) 7x7^ 
rVy-5-A^h^'^. 1-t KD^i/-5-^f-;1^7 
x:^x:::'>i^i6. 7-t Hn^i^-3H-7xy^-t>'' 
>'-3-:ty-l 0-;rdfi^K*i^tf/^>il. uA^^h 
tTti. 4, 4' -^yi^'Ur^fX (N. N-v-'^f- 
;l/T-';y) .4,4' -t'7. [N-X^yl/-N- (3 

}V^^9y. 1- (xf-;PTSy^:t;&/U^-;U) -2 
-(3. 5-v=> h^i^-4-h Ka=^fi^7x-;U) - 
4. 5-t'X (4-i/'x^;Pr5y7xx;i/) >f S/V 
-yu. 4, 4' -t";^ (v^f-zi^Tsy) v7xx;i^r 

4, 4' -h'X (>'';<f-;Pr5y ) >''7xx;P75y 
JS. 1 0 - (;*;l^-1f^i/y^;l/T5y;<?;U;l<-;P) - 
3, i-\lx {V:A^ivr^J) yj^y^T'JyWMti^ 

[0042] mc^tixm^th^mmmw}:: Lx\t. 

4-y h^>'7x/-;P. 4-xh=^f>-7 
x/-;!/. 2-xh^v'7xy~;P. l-(2-hh'n 
^i/-5-;< h^i/7xx;p) XrJ'yy. 2-tHo^ 
i^-5-^b^vS,&#i!. 2-tKDdfi/-5-P<h 
df-i/'^iyXT/PT t h\ 2-tHndfx-5-^h=3fi^ 
^E#Styf-;l^. 4-^h^$/-2-cihP7xy- 
2-;?nn-4-;< h=3fi/7xy-;l/. 4-tHo 

[0043] ^fv!. 3- (4-t h'a^S^7x-/P) - 
2-7'D'^yK, 2-t Hn^i^7x::^;Hlit, 3-t 
h'adfi^7x-;H^i?. 4-hh'ndf>'7xxyH^K> 
3 - 1 H odf 4 - h Hn^ 2 

MMm. 3. 4-v''TSy^,&#it. 3, S-v-'TSy 
4-TSy-2-^nn^,&#i5. 4-75 
/-3-^f-m&m 4-T5y-3-^h=Jfi^^ 



[0044] S/c. 2. 4-x75y-6-hHo:^f>' 
tUSx'y. 4. 5->''75y-6-t Kp:5fj^f'J5 

j/'y. 4-7$y-2, FDdfi/h'';5i/'y. 

6-tKn^i^-2. 4. 5-h';75yf'J5>-'y. 
4, 5->''7Sy-2. HP^i^t'JSi^'y. 
4 -7 5 y - 6 - 1 H odf i^- 2 -.X^/l/t 'J 5 i/'y . 

4- 75y-6-h Ho^i^U'J 5i^'y. 4-757- 
6 - h b'Ddf X- 2 -P< h^E-c^t i; 5 i/'y^ii^W^* 
ill., 

[0045] ttimt^tixmmnimtiu^ 

blXii. 4-t\^a^i^y3:~)mm. (4-tFo 
^i^-3-^h=^i^yj:~J\^)^m. 3-(4-hFo 

dr>'7x-;i^) y'a\^:^yM. (2- 
75yxf-;|/) 7xy-;K 4-tHndf$/-N, N. 
N-h>jp<f-;P'<.yH:y><:5'5-'>A. TfUyrT^y 
A'7t Kn=Sfi/t Hpy^fSK, 4-hKp^i/7x^- 
^;l'75y. N- (4-b h'Pdri/7xx;l.) 7-feh7 
xiJb\ 2. 7-i^':?PP7;Ujj-U-yfe^y>''7-bf— 

[0046] t^^-ft^^^tl^^^t'^^RjWt tTJi. 
t^^j\^ji->-yxVy. '>5j^:5';i^;i^v-7x'jy. x^;t 
'jy. ;i^i/y:::y^#ft. yk5y-;H^^*. 7:7'J>-' 
xt:7Ax;^t;W. jS>'A'>i!x;^r;U^**^{f4>iil.. 

[0047] mnmti4- AAt7\<.mm^iifi. ^y=j 

xmi\:Rm ix^^tim?kmm-ti>ijmxii. ^ 
m-immmmmiiX'mMixmmzmmit 
mi:m.ti>zb i>zx '7xmnmmi:^i-i(r> 
x'hh. 

[0048] ttzmtm^mn'^mmmm.tm 
mikmrn-fhumx^i. mt^m^^wtm.mif: 
x-m^Lxmimzim^m^thzt^zX'ox 
mnmii'&^'^M.'t h <DXh h , 

[0049] C:<7)J; 0 tf:^m^:^mhmtm>\,Zi5\^ 

X. mm.mi.zH-mmiimmtm^zm^^tihi, 
io-cm<. m^ff)^m<mmmmLxi:iX\\ ^ 
)Vit^'yy-^^j:}£<nmamim'aLx{,ii\\ ttz 
mti^^-tmi\^mizm.'3x. mssm^mii'^ 
■thmti^^tx^^xhxw 

[0 0 5 0] tfcThyYO'^J^i^blXii. 2, 3. 

5- h'j7xX;l.rh7V'J'>AlS, 2, 5-i^'7xX 
)U-3 - { 1— ^7^y^) -2H-ThyYV'yj^i^. 
3, 3' - [3. 3' -i/^hdfv— ( 1 . r -t'7 
x:::;!/) -4, 4' -'J^lU] -t'X [2- (4-xh 
P7xx;l.) - 5-ya:~)U-2H-7-hyYV^M,^ 
Jg. 3, 3' - [3. 3' -i^^ hdfv— ( 1 , r - 
t'yx~)V) -4,4' -'J^)V'\ - (2, 5-x 
7x-;l^-2H-rh7y'J'^A) IS. 2- (4-3- 
h'7x:::;W) -3- ( 4 --hP7x-;l') -5-7x 
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-;l'-2H-rh7VU'>Aig, 2- {4-3-H7x 
~fl) -3- (4--bn7x-yU) -5- (2, 4- 
>'':^yl^*7x-;u) -2H-Th7V';'>-^lS. 2- 

(4-3-H7xr:;P) -3- (2, 4-i/-hn7x 
-5- (2. 4-i''X;U;^7x:i/l^) -2H— f 

h^V'J'^AJg. 3. 3' - (1, r -t'7x-yl/- 
4, 4' -i^Myl') -t';^ (2, 5->''7x-;l/-2H 
-r h^^/'J-^A) Jg, 3- (4, 5 ->-';< 2- 
f-7^/U;l^) -2. 5->''7x-/U-2H-rh7V''J 

[00511 * ^cJi7C$ixTfeSS'^tl>^t^i: L 

Tti. 1,1' -i/^^;l^-4. 4' -b'f'Jxy^i. 
ig. 1, r ->'Xy>''/U-4, 4' -h't-y^-'y -^A 
lS^cOji7Ci**''^if . 7 - 1 Hn^i— 3 H 
-7xy^-+^y'y-3-3ry- 1 0-5r=^fi/H'5:t'*^3i 

^^-timmttxii. 7-t Fn^>— 3H-7xy 

2, 3-t'J?. (4-^^;U7x:^;U) -2H-rh7y 
U'^Aig. 2. 3-b'X (4-j/r/7x-;U) -5- 
S/T/ - 2 H -T b '^i.S^^^STC^^lTijiK-r 

[0052] mimniT h yYV '^A^^j:i:timjtm 

mz^tiL-o xmjtmij^^m-hmit^^ tx\>^xhx 
w 

[00 53] z(r>xo^j:^m^^m-im7mmiz}3\^ 
X. MTcKmiizH-imTtmt UT-^^yrs h'rr- 

h-hbA.Zti^zm^^tili><OX'ii^< . S^iO^^O 

mjtmimmLx^^xi^x^K 

[ 0 0 5 4 ] P Hcr>mti,zx -oX^^tfzim&t 
i>^t-^^bLXli. fu^^VV-)V^^)-y. rot 
7xy-;P7"yl'-, 7xy-;Hx«yK. 7'ntUn;^rQ 
-y F . fn;^'D-;H/ •/ K^i:'iO;?.;l/-n>'7 ^ V 

t'cohOyx-iij^^y^^m. ^-f/Pv-'yu-'y h\ n 
- (^N-^t HP^i^7x::^;l') -2. 6->''^'onyt5 

'^yy^yy^ sy^twyyy^feig. 7-tHo 
df>'-3H-7xy^-'f>''y-3-jry- io-t^'> 
h'^i:'c7)jJ-:iE-tyy^feS. 6, 7-yh Fn:^fi/-4 
-^f-;l^^vily^ri:(?D^'vUymfe^. T-'jyjJ-U 

[00 5 5] mHip H<r>^itl<zJ;:-}X^'&tfzii^ 

thit^timtfzii^mi,zx -^x^tfz^im&th 



[0056] ^;tf?iJi.{^P W(7miti,zX'>X%^Mi 

^thi\L-^mifi:^m^ r^y^zx '>xm.ttz\mm 
hummmm-rhi5mx'\t. ^^ti^mmtm 
m)£X'm%Lxm^^ym.t:m.-fh^t\>zX'> 
x'ffmmmim.^hffiX'h i . 

[0057] ttii^TY-'^M.^t LTJi. ^ y H^-> 

-/r'J yyiXTYJk^m^±^tl2-^ 
>- - 4 - 1 U y < y -fef y v-'T y Aig . d t' >j 
y-^'yi:/^ xT-'; y^^LTTyi^fe^Sr4^ti> 3 . 

3' -^-V F:'f>'t'7x-;P-4 , 4' -VrV-^l. 

"^AJg^r^fig-r^. 4-75 y ^y-b'y 7;i^y yiP?>-ec7) 

vrv-^hm.tfiy'r') y^Lxrvik^mi^-f 

I.N-l--t7f-;Px^^y>''TSy*^W%^il.o * 
/iS5iisSc7)^^:aTtc;<? 77°'; y/tTTy'^fe^^^ 
^•r-l>2. 4->^*;7onr-lly. N, N-i^'x^/l'- 
N' -i--f7^;P-t7^;i^xf-i.-yi/'T5yi^A'>^ 

[0058] nmrY^mmm-hmmmm 
hifmx^it. mtt^^mytmmi^x'mbx 

K!miii%'mx'hi>mnmmM immcomx-ii-f y 
K^i^;k ^oh'u y-yy, mmmi^x'hi) 

mimi>zm^^tiii,<7)X'ii^j:<. m^<7)&mcoTY 

[0059] tfcm^<r>'Jim<o^m.mmmb ix 

a. T/UTtH5:m-ri>i:#iOiSi?<bk*fc 1. 4- 
'JT^^'Ky-^y. T;UTtH5r«?|±5-r«.fc#<7)2. 3 
-j^'^^;l/-2, 3-b'X (t Hn^Sfi^TSy) y^ 
y. T/i/rt H^;^tti-ri.t§o3-yf-;i/-2-'^y 
yf-ry 'J y yh H^yytM^Ll^'J, zmr s ySr^ai 

■r-l)i:#<7)l 0H-7xy^TS/'yi:mS. ^:t-/U$: 
«iai-f-Si:#i02, 2' -i-'f-jfv-'eUi^y^rt'j&^W 

^mm^^^ciix-m^ LXRmtammxh^mM 
mm (friB<^fiajt'«T;WTt h\ rsirsy. f-^r- 
/i-T-j)!.) 5:^-ri.c7)t'3bi>. nmx%h'k'^<7)m^ 

K)Bi. i *>6^f^iec7)0l^^c(S^$i^l> tco-Cli'Srv^ 

[0060] tfcimmm^m.'tm^cr>{i^<r>um 

-tFodfx-l. 2-i^'7x-;L'X:?yy. tX:?S 
y5r^tii-ri>t#<7)^;l-h7:?;l^T;PTt h\ T.'^.yl.S 
>''y$:«l!±Jtl.^l'^^^l^F7:?;l^r;l^Tt h\ TfVy 

rymi^tii-thb^^i, 2-i^'rsy-4. 5- 
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[006 1] mi'j^^mtHRmmmthi^mx'ii. 
mnx'hhmmm ( mmmx-it^T-i^y-it 

{i, i^%h/^Mll(^mzW%^tlh{,<nx:\it^:\^. 

[0062] ttm%^zi->xm>\^^%^'mm: 

l)N- hi^;l^-L-7x:i;PT5-y-2-7S Yr^ 

(7)7-r-feh^>'-N-^f-/l/dfy>j-»>jUig, x;^r 
7— tfcOa^STJ)!. 7 -7-b h=^f i/- 3 H-7x/=Jf-9- 
>''y-3-jj->', ;^X7r^— fe'0«^-Ci5S4-;><f- 
y ^ U 7 X >J U .yi-^xyr^ — tf cOS WT' 
i5l.5, 10, 15. (4-t^Xt>y 
7 X -yl' ) ;K;P7 >f ^5: i:-*>W '^iil. *^ t 

[0063] mtmimmmmmmizx^x'>^m^ 
ii^Rmmmthyjmx'ii. ^-t^-^m'^^m 
mytmMi'mmm\fK(: }^x-m^Lxmmzmm 
sr^-ri. zbizx -yxmmmi^tKox'h 

[0064] tfz^wm^L^ ■ ^^ti^t-^mt 

^7tixm(3tix^^iM-^m<^m\ ^^coM^^m 
^ :^ytmm^Lx^t^it-^mttihtiK 
MwmziiJii-uyi^Ti.ymmm. 2, 2-b'f';>; 

y, 1 -tHndfi'-2- (2-th'p4fi/7x:::;PT 

y')^yHfy. i/Xyy- 1 8-^7'>y-6, yv-^' 

;irU-y^;^ [4] 7U~y^ 3- [N, N-h'X 
7K^x^f-;l^) T$y^^;l-] -1 , 2-i^'t Kndfi/ 
ryX7^yy. 5' , 5" ->''7'C7^fn;^a-/PX 
ji't^yy^u^y. 2-tHD^>'-i- ( i-hHo 
=Jfi^-2— t7f-;P7y) -6-:::ho-4— 17:?^ 
yx/Ut^ymi§^. 2. 6-v''^na-4' -tKodfv- 
-3' . 3" ->''^f-/l'7^' Vy-5' . 5" -Z/7)l 
?KyKi®, 3, 3' -h'X [N. N-t';^ (;!!?yl/;K^j/ 
;<f-;l') 7Sy^f-;P] 7;l/5)-U"y-b^y. 8- [N, 

^;l''>y>^'j7xny. 2. 7-t'x ( 2-T;l/Vy7 
3i-fUTY) -1, 8-xt Kndfi^-3. 6—^7:? 
Uyi^XfVt^ym. 5-^'nn-2-h Ho^x-3- 



(2. 4->-'t Kodfi^7x:^yl'rV) <y-b:yx;l';fv 

yis. 5- [ e^^-^-t Hn-2. 4, 6-h'jjr#y 

- 5 - f'J S v-':!;!.) -<5y]-2. 4. 6 (IH, 3 
H. 5H) -h'ysi/yh'jjj-yJg. 2-(5-7'a^ 

-2-e>;>'';pry) -5- [N-7*otvp-N- (3 
-;^/i/;i;rot;p) rsy] r-yyjg, 1. 8-yt 
Kpdf>'-2- (2-tfy>';i'ry) -3. e— 17^ 

uyi^xjit^ym^, 2--hny-5- [N-Tof 
;W-N- ( 3-x;U;^rneyp) 7$/] 7x7-;!^ 

[0065] ^-t!^tC-iiiO;&f-jry t iTfem^:^ 
tl.'fk-^tLT^, rh7dfX [3. 5-t';?.{hy 
7)Ut^:<^fl) 7x::^;l-] ^l^-hJS, y-hyy^:- 

[0 06 6] i/::!^fc;<^;l/J^n?A>f:ty=5ri:i:^5em 
S:4^-tl.€^i: L-Cti, 1- [2-757-5- 
(2. 7-i^'^nn-6-h h'n:Jfi'-3-^^i/-9 

-^■9-yT-;u) 7xy^i^] -2- (2-75y-5 

-;<f-;l/7xydfi^) X:?y-N. N, N' , N' -0 
IHgJS. 1- [2-757-5- (2, 7->''^na- 

6- t h'oJfi^-3-7j-dfv— 9-^tfyr-;W) 7x 
y^i/] -2- (2-75y-5-7^;l/-7xy^i^) 
X:?y-N, N, N' , N' -mW^ '^y^7-th^ 
v-^f-Zl/Xj^T/U, 1- [6-757-2- 

i/] -2- ( 2-75y-5-7^/l^7xy^i^) X^' 
y-N, N. N' . N' -HB^Ki®, 1- [6-757 
-2- k5-f))Vif-^^^y-2-i^^'f'rA)V) - ^-^ 
yy79-Odfi^] -2- (2-75 7-5-^f-;l^7 
x7df>') x^y-N, N, N' . N' -Hi^is ^y 
^'7-bhdri^7f-;l^xxf-;l/. 1- [2-757-5- 
(6-;<^;W--K^v— 2--YyHU;P) 7x7^j^] -2 

- (2-757-5-7f-;l^7x7^i^) X^y-N. 
N. N' . N' -EWS. 1- [2-757-5- 
{b-i]lV-^^^i^-2-AyY'^))V) 7x7^>-] -2 

- (2-7S7-5-7^;l^7x74f>') XrJ'y-N, 
N, N' , N' -HBfg? '^y:?7-bhdri^7^;UxX 
"f^K 8-757-2- [ (2 -75 7-5-^^^1-7 
x7^i--) 7f-;l^] -6-7 h^>-^7yy-N, N. 
N' . N' -0g^i?ig. 8-757-2- [ (2-75 

7- 5-7f•;^7x7=3fi^) 7f-;P] -6-7b^v^ 
7Uy-N. N, N' , N' -0Bfi!'<y:J'7-feh4f>' 

7^;^xxT/^. 3. 3' -t';^ [n, w-\d.x{ij)V 
if-.^i/)»^^)V) 75 77-fyl-] yiv^v-y'z^y. 8- 

[N. N-h';^ (;<?;U,tC^v7f-;U) 7577f-yU] - 
4 -7f-;P'> U 7 xo y^Sri: *W^>ii^ . 

[0 0 67] t/::7-^yi:*fem$-JgB£-ri.xh7 
7xxy^7;^y-'^AlS. mm^^ytmmy&m 
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[0068] mumm^^iihRj^mmim 

miz-^^^xmm-ti. WM.^t^mm^zx-yxtkta.x^ 

y^-^izx^x^W^m^tmiiLT i^^yytT) 

[0070] m^f-mmmtii. ^mmmmm^j: 
nizx-oxmit/MTiL. ^(om^mmmm^h. t 
fdimnmmz. mmmzm^^^^/mtut 

x'M^t/m:th t # cowMit^mij-^mMmm 
i:^ticox'hi, ttz. m'Hm^Mbmmm 
mmmm^zm'fm^ t-c v < -c t ^ < . m^Fim 
mii. ^mmMmm^^i:^zx^xmit/m7t 

1. ^m^mmmi}-^. tfzu^mmm^z^ 
mmi>zmi'^:'^m/m^i-h ^t^m-h -^xh^w 
mnmnt^Ammimzhhrn^mmmm 
/mTtw^mmxmjt/mit-t^ tt<^m,mmi)' 
i^mMmmM^^-fhcox'hh . 

[0071] m'Fmmmb ixit. m^^immm^ 
^mmmm& iA-rf^ymmxnm^- 1 . 2 
+ 1 . ov) xmimTt^ii^hmmt i<. mm 

icti, 1, r -i/p<f-/l^-4, 4' -t'fUv-'Un'A 
Jg. 1, 1" -'yKyi^fl^-4, 4" -t'l^'Ji/y-^A 

Jg, 1, 4-v^r5y'<y-t>. 2-;<^;i^-i. 4- 
VTyl'7r7xy^H?-i^>-7->f'>i>.Jg. 7xO-fey 

mw. ^^-fi^rymiu) 7-th-ndf3^-3 
H-7xy^-ti^'y-3-5}->' io-jj-^i^h\ 3, 

7-xrSy-5-7x:::;P'7x-t-v'-'^i>.^, 3- 

(i/xf-^urs/) -7-r5y-5-7x:i7i/7x-t 

iZ-'^i.JS, 1, 4-^y-\zyi^^-fU. 1. 4->''t 
3, 5-hU;<f-/l^'<.y-t'y. N. N. 
N' , N' -Th7;<^;U-l. A-Ky-izyi^TS. 
y. A2. 2' -t'-l. 3->''f■3^-/k 2. 

;<^;P'<.yydfyy. 2. 5-iy;<i-j\^<yY^yy. 

2. 3. 5, 6-Tb7^f-/l^-2. S-i^^'D'Ndft?- 
j;xy-l. 4->'':ty. 2. 6-v''^na-4- 

[ (4-tHndfi^7x-;U) ^5/] -2. 



n^s^f-ifi^'xy- 1 -jj-y, 2, 6->'':?on-4- 
[ (3-:J'aa-4-t HQdf>/7x-;l^) 57] - 
2, 5-i^^'n^#-t>''x>'-l -^ty, 7- (v-'xf- 

/^r5y) -s-^f 5y-8-^^;p-3H-7x7=Jf 

[0072] C:<7)<5!lt;fcV^T . Si^g^^cOjiTcf^s/ 

{i. m'Fmmmm^t/mm.mx'hi, mmxo 
mm^m/mcf^^mmx-Mfc/m^tt it^m 
i^^tcox'hic 

[007 3] >f3r/7*ri:{i. jfrnmnx-hm 
^<D>(:^yi:mmmzmm^t tzu^ :^yt^^i:± 
t. mi^t^j:miiL=i'^j:i:(o^t^mx'h'^x . mmmm 

X'm^^(:>tlX^^6ZtimiZB:<^(>tlX^^l, 

[ 0 0 7 4 ] ^i-^ybmm-^<h^^ 

yytTbtX. -rhy^:^ [3. ihVyf]^ 
^n^^;l.) 7x-;H rh77x:^;k:t^ 
XTix-'^J^^. ^^Vy-^^i^y. l^^u (N' , N" - 
>''jf:5' f•y^- D - r;^ L -rn >j /p- L - 

T7-;P) 2s t';^ e^yy-i s-^^-^y-s) , 
t';?> [ c^-yy'-i 5-:J'7'>y-5) -A-xi-)Vi 

t^l^-h, t'X ( 1 2-:77'!7y-4) , t';^ [ (1 
2-^7'>y-4 ) -2-Ht>;W-2-^^ 
;l/vn:t—h, 14-:J'7'^'y-4, Kfv;l/-;<^yU 
-14-:J'7'>y-4. 6, e-i^Xyi^/lz-l, 4, 
8, 1 l-rh7^^^fv-^nrb7T;^y. i/Xyy 
-18-i?7'>y-6. vi/^o's^x;!^- 1 8-^7 
"^y-6. 4. \()-'y-^-yi9^T>'lVii)V/<^^'i 
)V-3-:\^^yi-^))V-l, 7. 10. 13. 19- 
^y:5'5r^-^-4, Ib-l/T^'y^a'Ky^zi^ym 

[0075] tfzr~ityh^m-^<h^:^Jyir7 

-N- O-X^P^rot/I^) ^yy:i'>AJg^ri:'*^* 

[0076] m«ic7)^®(::#7L®o«^ 
i^l'Sr^'^iSJt, iS:»-^JltC'f^y7:rr^^Aji^ 
^ir. 5Sasf?«4'O!^€o>f:tyc0Atie^$i*-T^iH^l 

mmm^^. ^m^z^tmmmm^imm 
^MX'hm^(r>^^yi:MS.tiijmx'$>i, i^-hh 
AM^it^m(&},iim^z^^>'y * 7m^^t:>ixh<r> 

[0077] :icr>m^zi6\^xm<it^m^z^mm^j:^ 
%^m.-t^WMti,im^<n^^yt^\¥mm-h>{ 
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[0078] :i(r)Xots:m&^^^j:^'&im.-fhK)^ 

jkbLxit. mmz\tm(7)i:otj:u.mdm^f(:>ix 
[0079] {3)m.\tym<^m.K'&ttz\.i'mi\^ 

^mmh^x. ^(DKmzi.^m.-th^mit-^mi 

[00 80] (b):::3^yrS ^'TT-y>''5^'^:tf• 
^'(NADH) iL<(i-3^yrS KTr-yv-'^^? 
lx:tf-H*X7x-h (NADPH) ^^Jj^-f^S^, 
ttz^i. NADHtU<{±NADPH$:ji7clPJi:LT1$ 

mti>m^%tsummmthmx'h->x. m 

2::n-tTNADH^fdiNADPH^4^$-ti-. C^lS: 

n,=mMih-mj'>z^mmmmzm^^xmjtL. z 

[0081] (c)i!ttTT'^#lim 1 r 5 yi3SiliB?& 
[ 0 0 8 2 ] (d) y ym:!^^T)V^:^-rhA-;<^)V'^ 

T^—^mmzj: y ymi^^mm ixmmm 
mi. muzmmmzmimmfsiimi^yt 
mmti . mymmmx'mm^titzm'^Tfi'A o 

[0083] {em-imjmm^j:t'i,zj: -^xi. 

7%>'^y-^yti:}£<r)}^T4:L-^-^mt/m:L. 

m.itzy^r^x.^9^mm/wtmmM.iBX' 

mm'^mmmmx'wm^ titz'>kmm.<nm^-nm, 

[0084]^c0j;o ^rRjSi^^f ijffl Uzmiim 1 1 
rti, ELI SA^^>fA/r>yfe-f. >fAy^n7 

I, Z<r>Xd^j:Um^<^M.ii^mKcmii. H. G. Curme, e 
tal.. Clinical Chemistry. 24(8). 1335-1342(197 
8). B. Walter. Analytical Chemistry, 55(4), 498A(1 

983), mm± '■^^^i:#J 1984(7), 534, imm± 

J 1986(6). 387, ^5f^b^ffilg^8H ( B* 

mit^^m-.mim. ^#(1991)) , !iti^^-2i38 

86 (:|tftl^4>) , M. P. Allen, at al.. Clinical Ch 



emistry, 36(9). 1591-1597(1990), D. Noble, Analyti 
cal Chemistry. 65(23). 1037A(1993), R. F.Zuk, eta 
1., Clinical Chemistry, 31(7), 1144-1 150 (1985) ^CO 

xmmmtix^^^, zti^cotrnx-mx-^ 
mmmiz^^t^mm. mmmn. m 

[0085] :^m(DW^)^</)ummzii. ^^zm^z 

[0086] *l|BHtci3V^T(i, m^\^^,zh^1^hmm 

co^j:i)-co. ^^Uzmt^thmx-hmmmz 
m^mit^ij^^tixx tt^mxh h . 

\im!,mmzm^mmit^mt^^ ttix^^yhzb mm 

mmm.mzh\^xi,i. 'yt{:<tmtmmizm^ 
mAt-^^i^^-fh. z(D^. ^^i,zmMmma 
^\-mizmmm\:-^m^^ix hx<. murm 
©Al, i&m. UMS. mm. mmm. mm. m 
mm . mmm^zm^mmt-^m ^ir^ 1 1 1 i v ^ 
[0087]^^, mtmsiuii^itkiiimm^^th^ 
{i, 'jf^j:< tiJmmti!,mml<zmmmt^m^:mi• 
h, $ ^izmimmm^Mmmizmmmit^^ 

umm. mm. mmm. mmmm. mm 
^. mmmizm^mit^mi:^^ixi>Xi\ z 

co^. t^mmmn^mm^x'h'yxi^K. ^cr>i^ 

iEgHk^^-iro. ttz. ^c^^zmm\.zm^wmt-^ 
m^^^fix^^x^iXw 
[0088] ^^c, wmmmm\i:,^(^\iMz. mm 
^mwnimi'RtwM: t a^m-thtzisbcrimui^ 
■fi>^\i. mwm.LxmimurM^Ltzm<^ 
m\.zmmt:mf. mjsmza^-^xm^titzm, 

[0089] ^^mm^mm^it^mi. s i mm^. 
A I Awi^mcomm^^mmz'm-ofzi^-hmm^^ 
mmzm -? tii^mmi^i-i mmt^mx-h o , m 

[0090] i^±M.mtii. ^± mt'^^±mimu 
miX'. yiiX'M^tz^mx'^mit(^$>ti,<7)) 

*<4ooo (mmm^) izmttifzs i mmt^tA i x 
imsti^e^<DOHm$)iutoizmttifzA i (xa 

[00911 mm±mimmii. s i mmt^ i o 
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<r>i^-hm^i (HffiWsv—h) > -Ija 1 ixm 
s ) Ammmn ^mix'^-h l ( mw'^ 

(7)J\mWi^-h^2lSi:commi^i^'-hX'^A.tf2 : 1« 

timxhm^m^j:'yxx'^t:mi^2 ■. imm^. 2 

2:1: imMMt^^o, tfz. Ami¥i^-hme 

(OH ) iX-t^xc^Amwmiz^m^ ^yi}^^^ 

l)tc7)Sr3Afflfta (Tri octahedral) . Affl#:i^-h 
f)<A 1 (OH) 3T'l/3*>'S7Lt:=5:oTV^StcO&2 
ABf+cS (Dioctahedral) hV^d. *^B^T'fflV^|,H^ 

[00921 :^%mmmmit-^^mm-h7t^ 
^ti. Mmumnz^-t^ i - 9 <ov ^-m*^o■r' 

i}<^ttLt:h(r>X'i:,X^\ t*>^^, c:ix/b05^:m£ft 

mxiimm^znmit-^'if^b ixco^xh-ox. m 

mists^mhtiib. TLmm^j:b'l>zir>X'{t^ 
^^^t:h(r)bixi>. ztikmt'j^-rii>--mi^j: 

^^m^miZtii. mm. llM (D. W, Thompson. 
J. T. Butterworth, J. Colloid Interf. Sci., 151. 2 
36-243(1992)) iZt5\<^Xi>tm^tlX\^hZtXh^, 

[0093] 

litl ] 

M.Si4 (Al2.,Mg,) 0,0X2 • • • (1) 
(5«:HCt5V^TM{iH. Li, Na, KOp%V^-ftl*> 

V^b-^Xh^X. XiiOH. Fm^-ftlt^X'h-yX. X 

(S2*S|c7)iEitTj>l.. ) 
[0094] 

Nao.aaS {MSz.ei^ i 0. 33 

tKliOHXhl. ) 

Na,.b (S i,.aA 1 J (Mgj. 
{^9^Zi5^^X. XiiOH. FCO^^-ftlA^X'^-yX. n 
tKiiOHX'ht. aiiAmcOiEM. b{43*)1|c7) 
WiXh-oX. a-h>OXhl. ) 

[0102] :^^mm^mm'it-^commb lx 

{4, ;^3^■'J:^^ An^-^-^f j!£$XS^c01 : IM 

h (±IB3^:4'. ^2xm^tih{j<r). m 
Tisi«) . 7 -ymm^nmn (5^5 ) ^r-J^■:^'f n 

(^6 ) i:^tsmm<7)2 : lSiyi±l£!B!l; ^07^ h 
m<n2 : 1 : \mm±Mm ; 2 : 1-2 : 1 : 1^(0^1' 



[^b2] 

M, (Si4.,Al J AI2O10X2 ■ • ■ (2) 
(^2(:t>V^TM{4H, Li. Na. Kc^o *>V^-fil*> 
tA^'?t:'J>or. X{40H, FcOV^-ril*»t'$>-3T. X 

[0095] 

[^ks] 

M.S 14 (Mg3.,Li,) 0,0X2 • • • (3) 
(5^3lCjo>,^TM{4H. Li. Na, KCOo t^v^-fii,!,* 
Ub-:>X'h-oX. X(40H. Fc7)i>-r^l*^t'$>oT. x 
l43*)1lOi0S'C'*l.. ) 
[0096] 
[^k4] 

M, (Si4.,Al,) IVIg30,oX2 • • • (4) 
(^4fct5V^TM«H. Li, Na. KO^ ^>V^ftl*> 
Ub^Xhr>X. X(40H, FOV^m*>-C*>oT, x 
{44*-M£7)jE^-C$>l.. ) 
[0097] 

[its] MS i4Mg2.60,oX2 • • • (5) 
(^5t;t3V^TM{4L i, \i 3.(^0 ib\^-ftli)^Xh'^ 
X. ntL<\tnsiX'hh, X\iOH. F(r>\i^-ftl/}^X' 
h^X. MtKitFXht. ) 
[0098] 

lite] M2S i4Mg20,oX2 • • • (6) 

(^6t*jV^TM{4Li. Na<Oo<=>V^"fil3!/>t'^>o 
X. MtKliLiX'hh. XliOH. FC0V^-m*^T 
h-oX. MtL<liFX'$>l. ) 
[0099] 

[^b7] MggA I2 (OH) isX, • • • (7) 

(^Hzi5\,^XXW\nyy^ NO3, SO,, CO3, 
O H cov ^-fti^^ i> L < (iW^M^O 7 - ^ y ff^fSi -5 T , 
ntKiiCO^X'hh, x(4X*^'Anyy, OH, NO 

3, -m^wm<ob^2xh^x. x^^so,, c 
03, i:flico^ie<7)i:i'iT$>s. ) 

[0 100] 
[^t8] 

) 0,0X2 • • • (8) 
[0101] 
Ut9] 

,AU) 0,0X2 • • • (9) 

[0 1 03] ^fo, x^i^^'f hui. nmmm^titi 
Efflf*:, A^imi''P<r>^ tym^zx^x^ty^tv^i- 

>f h (5^1 ) , ^yt'Jo^h'f b*M0~8 0%-if^ix 

(j^:3, ifllL<«s*:8) , -f^i-^ 
h (^4. mi<iijS;9) . yfyvui-^ vm<r)3A 
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[0 1 04] iSi. Ho^'/W ±ii^^(r>^ 
7. A^cWlCliMggA I2 (OH) igCOj • 4H20-C' 

m^tiiMmmx'h'o . Mg (oh) 2 (y;i.— 

<mi> 



xmwdbtii. 

[0105] ±^uc:^mm^mtft^' 

[0 106] 
[^1] 



:^:^Vi--<h (Kaolinite) 
^)Vif (Talc) 

yNMn7'f 5-^ h (Pyrophyllite) 

^y^:'Jn-f^h (Montmorillonite) 
>'N'^T^^ h (Beidellite) 
A.^ h (Hectorite) 
^^-i-A V (Saponite) 
yyhn-^-^ h (Nontronite) 
^"s— h (Vermiculite) 
J\y{ Yu^JV'f^ h (Hydrotalcite) 



SijAljOsCOH), 
SijAljOsCOH), •2H2O 

Si2(Mg2\Fe2O 305 (0H)4 

Si4M«3(OH)20io 
Si4Al2(OH)20,o 

MI.Si4(Al2-.Mg,)Oio(OH)2-nH20 

MI,(Si4.,Al,)Al20,o(OH)2-nH20 

MI,Si4(Mg3.,Li.)Oio(OH,F)2nH20 

Ml,(Si4-.Al,)Mg30io(OH)2nH20 

MI,(Si4.,Al,)Fe20io(OH)2-nH20 

MI,(Si4.,Al,)Al20io(OH)2nH20 

Mg6Al2(0H)i6C03-4H20 



* : MI {ilfi 

[0107] ifwmm^mmt^^<^mm. 
'jfW,mLhm.\,z>h^ t^Wikx-htmrnzmmi^ix 
tpw tfz. M^mm^t^ma-^mmmx'h'o 

mx\ WMco^aSrff 3 ; t gft*WC'^f^ S*> 

mtcmm^zii^xm^^titzmtiK 7K4>tc^is:$ 

-ti:^^«.®T\ 1 n mliUi 2 0 IX ml^XFtimt IW mz 

[0 108]^^^:, zti^ii^^ymimi^tizt 

izX'^xmmm'^m&mtxmi:'^o t^^t 

mzX'ox^ttiMmi.zm'ri. ^zx-mmc^m 

^liiiaitc^L/cj^ommi^acov^-CO. 2~ 

[0 109] tti. im<^w^m^:^y^mm^:^y 

tLXmm.^i<zX\i-^-W^t LT-^OtcO{4, -entJ: 
^^y\,zi.i,Wlkm\^ljifintL\i^ifi. c:ixt;RS^$ 

[0 110] zixc^i^±mmmmmit-^uz\tA 
wa'y't-^M.m:i£(^'^y~^±xxmmww^m^ 



K ^ yx'fi.m ^tz-m!m^ ^ y 

{±2 : im')fi±mmx'$>'o , m^zntu^i^coit^^y 
m^^^tmm^ie&±mx'hh. ttz. Bmm 

±Mmcr>oh. mizMtb\^tcr)ii^yh-t>( 

^^'f ^N'-s=>f httzit^^y-ymmmx-it 
M {^(ommmnnmmmmmx'h^. ) x-h 

Mvhh. ztL(:>iimi,x'm^^xt. 2m]ii±mmi 
[ 0 11 1 ] j^. mmmifmm/ji-:^ytfzitr 

mmbmmi>m^mmt^<7)mmi,zm^wzfSL 
tv^. ii&±^mir-:^ymM. ^i-^ymsm. 

^j:it-^mt. mUf. H.Van Olphenl^cT)^^ TAn Intro 
duction to Clay Colloid Chemistry, SecondEditionj 
(Krieger Publishment, Malabar) C7)l 1$ r interact 
ion of Claysand Organic Compounds j 

[0112] ^m<r)±Mifzm^mmt^mii. 
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i.\,zi^^.^^^X\i\mm^zi,->X^^ixtz 

[0 113] z(^i.o^j:m^m.iY.-^mii\^<^-h-^m. 

yU— fe 'f h SWN t L< by rJ'-'f h SW F 
(•^^^iJ'h^'f b) t/SJiBiia«='f 3-7-h'5 0 0 

[0114] ±.mLtzmwmit-^\i. T^y. .-K'j 
y'^^*)A.mmmmMmm. T^mmm^iz 

0, wi:&x'\im&m<^mkm:^H±.^^h:i 

t^^hixX\^i,. 

[0 1153 t*>t'5r*«4>. *^B3t3tJV^T{i. CiiOS 

mmm^^hzt^zx->x . mmifimm'^Kmm 

t Ltz i> cox'h 6. zcoxo izm^mmt-^m^ 
mmmn ■ mmmmtit^^o^^mmixm 

[ 0 1 1 6 3 stc, iK'^.^ Kmm^zmm 
^m^-^^:M\iLxi,. imBrntm^mw 

iB4-AAi:7KS6^4ft£fflv^l.KE>^W&f'Jfflt/::^ 
[0117] IS!ia5(7)a *>C0l«i!EiHk-&!H3^^*1-S 

t l«iO|J7LWJgJig^*ti:l*^tellHb^!|%li:tcJ:-?-CJg 



[0118] H^4Slil^b^(:ct -iXm^^tiX^^hf' 

m ifz^^nnwifmihixh . mwmmz\Mm 

tz^k. wm^mhztx\ m-mx^^^^^'mm 

[0119] ^^mt'^- h^x'h-^xmw^^m^ 
x'h-oxtxK. mmizm^^ti-r. ^m. 

-X. ;K'J-7-h'-X. Z.m^ti'^y^j:b'(onmi>'M; 

m. ^j:!^mmmxmm ^ y:r^ yy ^ 

-:.1f>;x^^yTU7^U'~h (PET) •«^;KUX^ 

l/y^i:'f)7'7X^ y ^ri^-h^c^^^iS^i^ : mX' 
$>'oXi,J:^\ tfz. mzMtL<iim<^^'J^—f)^ 
hts:h'f)V. m^^wuwmLtz^y^yyy ^}V^ 

[0 1 20] ^7}<tt'-KU-7-fcLT(i. rlfjx^^y?}- 

;Hr;l,n_x^i:<7)Hr;l'Q-Xi^®i!|s ; -bf^f-yfcit/f 
^(rmm mVil7'^M\My^yts:>i) ; -e^^flil^ 
ll!lifcJ:lA''?-c^^^ft (7;yD-x, ijyy—fy. ^ 
^y, ^ h-tf y^i: ) ; \i-)V7)l^-)V ; ^TU b' 
-;Hfn U H y ; 'J 7^ 'JyH?^^ ( ^'J Ti? 'JyH? 
^M^U'^A^. fcitX-e^i'ijCOvMyiSi:^^*-^ 
^) ; ^'JT^y;l^r5 F ; r^') ^■^9'})VW^ (.tfy 
t Fn^yx^/M^J'T^'Jyl'gS^) ; ^:$'r:7'J/^r 
S H ; ;K'JX/^7^y ; 5 K ; --KUXf-U-y ; ;K'; 
;&-;K;N-h : ;K'Jx~ryi/X-r/l'^Fy ; JK'J:t=Jf 

( mmmymm'^iyy y-)im^\,zi, o TJiTK-ft? 
^^y^;KU3ru'7 ^ ymm 

rt Ft'^li$^ifc--KU U y'y« ;K';x^i^y;t^-t>f 
F^«i^fi£!(S!). ;K';7;?U;l^TS F^77 F--K'J-7-. 

ifs^)r^ ';;i-i!JSi/7 7 F.-K'j^-, Ty7-y-7i? 

[0 122] tfz. il*14^U-7-, ^y7'7y7-f;l' 
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h(:>f}'tmiiMmmmfiiimmm^x 
$'iinm t'^nMi^^miimixis # . n^ins 

[0123] ^iimm<7^mm^zmmmit-^m^ 

mit^m. mtmmnzmmxmm^tzm® 
mmmm^-^. ^<r>m^^mmi>zm^th^tiiX 

[ 0 1 2 4 ] 3;^^ . Mm^mit^(r>^mxm^m 
i^iim^mz^^^t^ijmco^. m\.^mm 
mmmm^^tit, ^5^'^cr>i><omMizmm 

;l.x— fyp^rfc'ox— r/Mis Pi!xf-;w^i:'cox;:^r 

'rm^Kmm^zmLtz^<7)rMJi^^ti)K'%h, n 
tb<it. mtmmp\i:m\'^xmmmmttzii 

mmmmii . mmizfn txmmm-i ztt^ 

1 0 1 2 5 3 (jctc, mmmit-^^t^thmxim 

ximmt:mtit^. mMm^mit-^^(7)Yf\^. 
y)i^ m^w. w^mrnkx^imLtz^VLmmw 

{0 126] tfz. IMLfzm^^^^^)^-. ^^7^5 

yy^)zi-)v. ^mmx\i^(7:im^wts:ii-hm><zmtL 
w m\(.'&jrs')^-{iy)vx\i.y)V(7y^ik\¥t Lxm\^ 

^:m&x\ ^\^\m?i-^h^xm^^h^tifix'%^. 
[0128] wiumntm^rndt-^t m^ttz^ 
Amm.wmhkz^i. m^wmt-^^:wm^z%^ 
^■ti,-}jmizii\^xmzmKtzm^<r)-}}m^m^^^:it 



ifix'th, rniu. mmmm^z^m^tzmwmit'^ 
^ffyi%^m.^:bmz^^^. mmm-ht\^o 

o/jNfr$r, miiiry7.i- 'y:^i^~h<7)±izmniftL 

muz. MAitXl : l*>^>4 : lt^j:hXol,zmmL 

I . mwi J: < mm h . mx-hmmi- 
h h \. -^mmti: m^mymm^ML i. ^ i: i -c. 
m.-^m<r> p H 5 ~ 9 <^uzmm^ ,ttz. mx 
hfi\m-^m'k7)V:^')mzt. n. N-p<f-^yt'x 

r^';yPr5H^2%i:=5rl.J;atcSPi. mi^ll$:B?J+ 

^mi:r^:^^vm(r>±.izm^L. %m^mii 
'm^nhztifx'th. 

[ 0 1 2 9 ] ^ 3 Lxm^fitzmwmit^it^ 

<^mi^tLxnti<m^^ixh. mm 
<7)m!mi:i:nz^'<-fzm^zWi^ixhmx'\i-^£\,\ m 

:ittiK'%t. ^<r>i.oti:mt.)k\i. mm. H. G.Cur 
me, etal., Clinical Chemistry, 24(8), 1335-1342(1 
978). B. Walter, Analytical Chemistry, 55(4), 498A 

(1983). mm± '■^^-t^#J 1934(7), 534. r. f. zu 

k. etal.. Clinical Chemistry, 31(7). 1144-1150(19 
85), mm± ^^^^^•#J 1986(6), 387. ^IB¥2-654 
1 (K. Hildenbrand) . M. P. Allen, et al., Clinica 
1 Chemistry, 36(9), 1591-1597(1990). !|t^^3-16336 
1 (E.J. Kiser/b) . ^W^t^ffiUBSH ( 0*^^ft 
^^*i:KIT4llS. A#(1991)) . D. Noble, Analytic 
al Chemistry, 65(23), 1037A(1993). ^^¥5-157745 

(mmmt>) . !^g3¥6-2i3886 atmrnih) . #ib 

¥6-222061 (H. Brandts,) m<Dim.\,Z%m^tlX\^ 

[0130] m^*mit-^<7>'ffmt.<^mM.'mAm'^ 

[0131] mi<7)Xoizj^mirz$'iimm'p^z. 

thm^Mth^tiz^-ox. mf'iinmmwm 
fm<^mmt txmmt^ z t t^x^ h , 
[0132] mmmit-^mcommii. mmi-iRm 
Mzmtxik^^ti. m^^immm^t-^i^zi^xi 
tiK Mimmznixmv-^ hm-^j:m^'x±mM 
mm^ti-ri>zmm'^mm':>fz'o . hmi- 
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[0133] mmzmatm^m^t^mnt i 

mti><ox\ mmmmt^i.z-^^'^x^miz 

mza V \x^<r)mmti^Mt tutm.-ti'mmcniih 
x^m±&m\iiX'^icox\ Mmmt-^m±^ 

i^zix. mitiAm^m^t-^miiU't^:itt><x' 

myi<.iz^WL^'^rz:^>(^'i5'-< hJ±:fefflfeSWfe-^ 
(yy 'J7yh7';P- FCF) ^imUzKwifi. p 
H6. 5cOh'X-hUXil»?g [h'X ( 2-hFndfi/ 
xf-;l^) ^SyhUX (t Fn:^ri^^^;l-) ^:?yi;lS 

mp(^mm^tit^h(^'\ 'i'izm^'tfz^:<^^^ m 

zff>^mi:mnzmm-r^, 

10 13 5] ifzfj^^x. mm\(7)m.. mmxupu 

i:^it^^mix\ h^^^m^m^t-^m^(7)m 

i,z)5\^x^mmtm-^Loi^t^^j:t'comtn&i^it 

$€1. t x\ mt L^mmcon^izmm-rh z t m- 

mr^ym. f]ivir^ymm. ^jywmi^ifmihti. 

[0136] immm\^mmm. mmmmmm. 

mmm. ^xymmwmm. n- (2-7-bhT5F) 

tLihcoxu^j:<. m^iRmmzmtxmM.miRt^ 
<Dmti\>\ tfz. mmmcr^pu. mmmiz-o\^x 
(i, m\^hKm^izmitz^i^^:mR't^^tmti 

[0137] mmmmmummm^^m^'^tiK 

X. tfza^co^mn:Lxmmmit-^t^i.z^^ 

[0 13 8] ttz. mif^mmizhrz o , mmmt 
^mmmiizh^^x. ^mmcoaa^ m<r>mmi)^^ 

izx^xi^-izw^sSiti. ttz. mzmMmm-^x' 
hht^ tcti . 'J ym^-^(^mmmm^m\ ^tum^m 
mt-^%mw&m±.th<r)x\ m^mj^mmt 
h:LkifX'%h. 

[0 1 3 9] ttz. m^mmm'm^m.mz^^^ 

l,zm^nm^^-T >i yyth^mmtt^\^±.-th. tztz 
m^^mi. m\zwm'fi>. ^m^^-mm 



-tmmmmhfz)^. m.Ltzm!;^^^j:^%m 
mmt^^mmt^-^L. h^\^^t^^Ltzm> 

'^m^£^'&mm-k{,fz^i'Zbf<zx^x . 

h\^xmmmt-^^tm^h^txm^^^mmm\ 
tLx\i. ^Ltz^^-nm^ntm^mwt^t 

fz, mmm\<nmms.iz-y\ ^xt. z(r>xd ^j:mti^ 

[0140] mmmuj:^-^mm^w\c^mmt ix 
(i. mmm\m^Ati^m,'timi>zit^xmmiz 

[0141] 

im] {wmm) = (2.37±o.23) X (^rtsiiffl) 

- 186. 2± 117.1 

[0142] ami. mammm^crimmm] 

^milxn(>tifz{.<r>X'hl, t^j:hh. ^Hi^^ 

mi&m 2 0 . im^<mmi&.m i o o , ;k ux^ 

vy:^^>'Ymm'&m3o. ^<7)m!&.m^eo. 
- Y um<^^wmi 7 0 . ^(rymf&m^ 7 o . ^i: 

mmmt'^^m. M.=f-i<z-y\^x^ixh<7)^^yv^ 
m\Lxmim<^m\m^m'^mm\^t^ . ^ 
(^wmmt^mm. t ^■mmmf.zru -y h-ri. t , 
wz^mit-^mmmmm tm,\.z^wrsi>ihix 

timmimbLxnhtix\^t (^wm^. 
mm-mmtm-im ih, zfttts)K(i984)) . 
imm^\t. nmmm^-rh^<mm^>&mi.z 
-^^^xmm^^tmwmm^w&mtmm 

tea. iSHttffi. ^Wm<7)%mz{i. mT&<r>^m 

mmi>zm-fhm^<r)m.r~ ^ srfflv ^ i: t^-^ 
hifi. -mm^ mi ym. *s«^f^orQ^^7 

^(r>m%T-9im\^x%tzh<^X'hh. 
[0143] mmm\.ts:\^m'(^>m<7)mtm\^ 
m.mm. mum<r) (-^ > - cd (7)Xoi.zw&t 

^:itt^X'th, 

[0144] (>f ) m^O;?.^^:?-f 4-AA. 

ptvu)-3. 5-i/^v^'yr-')y^-^tsmm.^z 

(o) ) bnm^<r>mm\.z-^m'&cr>mB.bts: 
hXomw^mm'i\t. 'mmzimit^v.mmm 



(17) 
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[0145] ^KT^xo^x-nrnx-mm^titzm lv^^b 

vSttSiJo^i: trti, n-jj-^7^;l.-/9-D-/;P3 

D - f-:t:/yP3 f 7 y V h'^ t'i0^r;l/^;l/f-:tx-f- 
n-;J-;?^'y^;l^-N-^f-;Pi/;P;{?5 h\ n- 

- D - tr 7 / V- H ^ y t;^ yx- h ^ i: ^^xx 
r^l-, N, N-f:^ ( 3-D-^yUrj-^5 KrofyP) 

[ 0 1 4 6 ] ^fc, ixmiizw^^fi-f , m 
mmit-^^^mzmmmmmm'^^tih 

=5f h-rs 1 1 ^j:}£\,z^mw]<mTnm'^n^ti 

<^2> 



[0 147] 
[0 148] 

immmi ] pod {^)Vit^^yy-^) . 

i:LT4-AAi:N-xf-;l^-N- (2-tKo^>'- 

T, EHSDA^B&t". ) , mmmmtLx\i:?.-v 
')mmm{vw^. 5) ^.mm.ifi^2<m^^z-^j: 

iii)vwi) (r)\%^w.m mm ■. m^y^) iz-^mt^ 
m^fthm («#r«ttttSNo. 2)t. ^m.<^b 
mzm^^. ^<r)m.m=Fiwmxfz. %m.\m 
m\.zim ■ m.Lfzt l. ^<r)m^i<^misMtm'mt 
m^'Lx^mm'h^m<r>mLLtzxir.^y v<mm 

^iSohtz, 

[0149] 
[^2] 







POD 


1 U/mL 


4-AA*i 


2mmo 1 /L 


EHSDA*2 


2mmo 1 /L 




1 0 Ommo 1 /L 




1 0 0/xmo 1 /L 




(^i3mL) 



«l)4-r$/ryft' m\-nh\,2-V tK 0-1.5-/ ;tfA-2-7i-)h3H-t' 5/ lh3-*y) 

*2)N-lf;hN-(2-tF' D^y-3-:;^Wr af 4')-3,5-y ;iKy7-!iy 

*3)t' X(2-tK Ii^yIf)V)'(;;hyx(tK D^y;(frt');(^y 
[ 0 1 5 0 ] iSi, il&ffl LfzUM\i^^-Yim3{z^s-i-M [0151] 
O-Cfcl.. [^3] 

<a3> 



POD 

4-AA 
EHSDA 



3 0 U/mL 
6 Ommol/L 
6 Ommol/L 
2 SnuBol/L 



S IGMA 



Specially 



(18) 
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m^W. Prepared 



[01521 ^#^>i^yt:E^l, m^RX/^^^^y hiO^M'S: 

mmmnzTikiti. 

<«4> 



[01 54 3 X^^'^'^f 

Ji. *i![Mc7)5a£i:itKtTfe3gcoEic*«jni;t4>ix. ;^ 

[0 155] tfz. x^^^^ hiz^muz^mx'ii^ 

mz. z<DX^^^^hl>zisi^Uz^mi:ymiXh-& 
[0 156] XM^^^ hi^m^zmatl^itizJ: 

0. mii^m±.izm^ti. Mzx^x^<om 

-yx. :^m^zximn^m\^tn£. ±^ifz^mt^ 

xh^mmmmm<rmi^^mmMzm'f 
mmizmmt^ ^ t ifix-^ ^ <r t . 

[0 1 573 

1, z-^m^^i:xmiUtL. mm<^m(.mb^f.zry:^ 
^y^^A )VMzm 0 mtz t, o ) ^-m^ts:m}X''ff- 
mLfz^yYu^)mMzm.\.. ^7t'*)ic?i#±tf, 

afe*W$ill.^T'^3 0?^.^J5cMt/if^, ^Sfe^J IT- 
WW^fzhvybmY^Xy^^^A V%\%.hm<^^<n\L^z^ 
Loft. feS^A^^'^'-f M?>f-bi^lc#L7t;. hm. 

mitz, 

[0 1 583 ^MtL-CX^^'^''f h•C3i!ML•CV^^V^ 



[0 1533 
[^4 3 



44 

3 5 0 W 



[0 1 593 #IS®i<0}ffl£:ta2itXM:^{iiaT<0jl')T' 

[0 1 60 3 -ffiliKJSISi^: i/U-X-ffi 

4-T5y^>'-fe'yr;PV>'ii$-ittt^f^T> SSiStg 
bm(i^-^txi^TY~^i.m^^^it. N-1— ^7 

^/Ux^ 1/ y i/r 5 y ZtS^iSi: 7° U y ^r" t T TV 

-■ fyf-yi^x^i^yx'rsyzigi^igo. 2 6mgat^ 
4-r5y'<>"feryr/pyyB?o. 57mgSr-^jstT 

1 0 Oij^fil L, ^<D-mtmUb Lfe. -«:'C'««j6x< 
[01613 • ^J\^:i-xmSi : ^J\^a~X:^^i^if~ 

■^izx-^xm-ttzim^mi: . ^)vt^i^y—^<r> 
^tim^M) tm^^xmit^&^^i, mift 

IXli. -1(%<7}bmzy)Vn-X:^^'yy-^Al 0 I 
U. ^)Vi:^i^y-^2 1 9PU, Th9<-Xl 3. 
Omg. 2at^^^T-V^li4. 3mgS:^?fLTl OOiJJ- 

[0 1 6 23 ■mm.m-.^'tyuxiyiizi.h^^^yjs 

A Yun-^^i^\immt. ^^'fh'mm<r)^\.z 
J: i.3r;u b h 'J i^y<^m-\m^^mm Ltzumx-h o . 
YV^} =jy<7^ilh 0 ( 3 . 3 ■ . 

5, 5' -xb7^f-;l^^>vi^>^rt') SrfflV^Ttlil 

i^yi. 6mg^-^?iLTl OO-W-SiJt, -eo-li;^?:^ 

Uz. -mim^u 1 iO?S?S5ri!aJRL^v:. 
C 0 1 6 3 3 • ^'))V\:ym^ : iHt^l^Tt'. 'Jrv 
WkX% h2-:^'i-)V-3--Yxir-^)yt fz\tX)V 

>-'rv-'>AJi*<:J^'f7>f 'jyOil?i£Tt'U;l.t> 
}:.i]yr')y<fLxrv>z^))V\Ly^^thm>^n 
m.fz-mx'h'o. mit ix\t~w>hmz2-:^^ 



its (mm) 



7~8 
2 0~2 2 



•I 



(19) 
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2. Img, &tX:5^'f7-f Uy^ft^r-^SLTl 0 0 

[0164] • o f'J y~yymi : Ktt^f^Tt- 

3. 3' -xp(h^i^t'7x:i/l^-4. 4' -i^TY- 

<«5> 



3' ->''^hdE-i^t'7x::^;l'-4. 4' -i/TY-'^-U 
07-/-fL*'>KJgO. 3 6mg$-#?SLt 1 OO^J-fiJ 

[0 16 5] 













* ffl a 






tit K 




No. 2 


No. 131 




No. 2 


No. 131 




O 


X 


X 


o 


X 


X 




o 


X 


X 


o 


X 


X 




o 


X 


X 


o 


X 


X 




o 


X 


X 


o 


X 


X 




o 


X 


X 


o 


X 


X 



[0166] m5<mmz^.-ti. o mwmn-^^ 
itimx'umcoi&Wimm^ti. miiim± 

mmmm^±.ti^mnx^h. tfz. mLm<mmz 

iih^m<r)mm^T^mm< . ttzwrni^mmm^^z 
miffz tt^zix i,±fS.mcomiiim^^cr,x\ 
mmizmmt^ibtK'^^. ^^iz. msmknx 
uzmmmmmmmmi> ztm< 
^£h(r)x\ mmmm^'m>xmo^i:Amtfh:i 
tm^x'h^. 

[ 0 1 6 7 ] i/c, m.^mt:^^<r>bmzm7t.^^t 
^timx'm^i^\zmsr^mMmLxi^\>^tzt^ 

m'rnw.z\twssmkh 

\i.±<mti:'>tzmmmzts:^fzt'^^ --n. m^wmc 
^^^muzhmz^m^tifzm&^M. ^mt^^ 
\z-m<^x"mmn tTt.^-^<it3r^ ui^m<r) 

[0 168] ut±co»im, im^^(rmmn^m\^ix 
\t. mumM^xw^^wm.xmi.)^i:.x'm^^^ 
^^tz(nhm.^mmm.)^^wm<m&'^ y^~tx 

mcommmm&m^x'h'o . ^m^zximm 
mo^tixi,mm-^mx'h^o 



• O : mh^i' X : 0 
[0 169] 

immm3]mffhmmi:btz^vj^i-iyy7-uy^u 
(PET) 7>fypA±ic, rmm6izmtm*)i>zm 
mifzmm^. v^^^—r^y^m^^x. mmioou 
mx-mxi. ^^Lfz. z</)mxmiPET7 ^ juAz: 

1 cm^^^^3]|lrL. ;</"7Xt'li3cOJ: atC5 0 0>wm 
[0170] iiK-fbKS2 mm o 1 / 

L^mai. ^(ob^cri^^cDm'FimmLfz, tfz. 

vkmsi\.*£ii^->fzmm'mzLx^uz 
'mmi^\^x. 'm.\,zw.m^)v^m.\.. %^mF^^ 

mkUz. 

[0171] 
[^6] <a6> 





mm. 


POD 


lU/mL 


4-AA 


2mmo 1 /h 


EHSDA 


2mmo 1 /L 




1 OOmmo 1/L 




0. 3% 


HPC-M»2 


1% 



*2)tK o^yif^r of m^i 

[ 0 1 7 2 ] ^ ^ >f h*S»iOMlMf m^4i*>/c> 



•1 



(20) 
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[0 17 3] 

[0 1 74 3 (WhatmanttS?. 2Chr)^,TIE 

vy-^) tPOD (K.jvti^^yf-^) ^-^xmm^ 

5mmX5mmlC^BIrL. 5 mmX 1 0 OmmiOafecO 

[0175] 
[^7 3 <^7> 



GOD 
POD 
4-AA 
EHSDA 

U^Ki^ff?^ (PH7. 0) 



1 0 OU/mL 
1 0 OU/mL 

5g/L 
3g/L 
0. Imo 1/L 
1% 



[0176] Cc7)^i^>ttcfcv^T{i. %M.(r)btJ. 1 Srt' 
mt txfilfflf t t^x% h , 



[0 177] 

^Z^'t. 

[ 0 1 7 8 ] (WhatinanttM. 2 C h r ) 2:. Tfd 

m^zmm^iizwskLtzmmGOD (yfia^x:^^ 

j^y— fe:) tPOD (^P:t=^fi/r— b') i:il!tsmm 

mizmMi. 4 0'cx'3om^m^^t:, zco^m^ 

5mmX5mm{C-tJ]DiL. 5mmX 1 0 OmmO^lJc?)'^ 
as (Whatmanttl^. 2 C h r ) m^cOfiS (MS COR 

mmm) i,zEmizx^xm^i-i. mz. mtz^^bm 

( Whatmanttl^, 2 C h r ) ^ . TIE^ 9 IC^-f t i3 0 

Ml^^i§-ti:.5, Cc7)^8£S:5mmx5mmtC^BfL. 5t 
fcSJiS^J^SriStt^C 5 mm X 1 0 0 mmc^^aS (Whatnia 
nItM. 2 C h r ) m^<^^a (05i7)fiy#filS) tC 

mth%^mm. ^^^t^ummmhmitmtx 
mmmtmmib^j:'^x\^^, 

[0 179] 
[«8] <^8> 



GOD 
POD 
4-AA 
EHSDA 

'}yfmmm (pH7, 



0) 



1 OOU/mL 
200U/mL 
5g/L 
3g/L 
0. Imo 1/L 



[0 180] 
[||9] 



<^9> 










r?g(pH6. 5) 


0. 1 mo 1/L 






1% 



[0181] C:c7)gS||mcJ3V^T{i. ^ jL'^-y htJXo 

[0182] :^w^nf,zxhmw!mt-^^i^m^n 
mmi. z(^m<^wmx^zii\^xKm.^<r>m}>'^m 



xmmx'%^. 

[0 183] 

• jiai Lie < < . J; 0 mm^t--:>imxmmmi:i^ 

[HI] *^Bfl(0||S£Wltio(tSX;<^^'^ h-^S 
[02 ] *^BJc^S£j5II 1 {ctJJtS*3!!ia^«Uii^ 



(21 ) 
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[04 3 wtmmmmA >,zh»mm<^mmx' 

[^^-^^olSiBfl] 

1 • • • •fe^m-'K-y ^ 

2 • • • fe^Srl^^^^lf^l^feJg 

3 ■ ■ ;<f5X 

4 ■ • 



[023 



5 • 

6 • 

7 • 

8 • 

9 • 
10 
1 1 
1 2 
1 3 
14 
1 5 
16 



[013 



PET 



[033 





4 
•S 
-3 



[04 3 



[053 

















15 


1 


L3 


12 i 11 

1 
1 



